into one single entity, under the name of the Kiyosue Plant Beds, although he neither presented any detailed lithological description nor its geographical distribution.
Thus, this controversy seems to have resulted from the different interpretation of the sedimentary environments of the Utano Formation.
The above-mentioned non-marine beds contain abundant plant fossils Oishi, 1933 Oishi, , 1940 Takahasi, 1959; Takahasi et al., 1965; Kimura et al., 1986; Kimura and Ohana, 1987a, b . The age of these plant fossils is decided on the basis of the geologic age of the contained beds;
Middle Jurassic if the beds belong to the Utano Formation Takahasi, 1959; Takahasi et al., 1965; Kimura et al., 1986; Kimura and Ohana, 1987a, b , while late Jurassic to Early Cretaceous if the bed is judged to belong to the Kiyosue Formation Oishi, 1933 Oishi, , 1940 In this condition, the re-examination of the plant-bearing stratigraphic horizons in the Ouchi-Kikugawa area is strongly needed, as the basin plays an important role for deciphering the floristic and phytogeographic problems in East Asia during the early Jurassic to earliest Cretaceous time period Kimura, 1987 Kimura, , 1988 Recently, new exposures became available for the geological survey, as the result of the construction of a new road from Shimonoseki to Kikugawa. We have had the opportunity to re-examine the stratigraphy in the Ouchi- 390 T. Yamada and T. Ohno 2005 7 Fig. . Index map showing the study area and type area of the Toyora Group based on Takahasi et al., 1965 Takahasi et al., , 1966 Hirano, 1971 . These two areas are separated by the Tabe Fault with a NW-SE strike.
Kikugawa area, which covers the parts of Shimonoseki Takahasi et al., 1965; Kimura et al., 1986; Kimura and Ohara, 1987a, b are boxed. The previous locality numbers are summarized in Table 3 . Fig. 3 . The horizons of the plant fossil localities in this study are indicated by trilobed leaflet marks and those of previous studies Takahasi et al., 1965; Kimura et al., 1986; Kimura and Ohara, 1987a The siltstone is sometimes bioturbated and contains sporadically plant fragments.
The fossils discovered from this formation are listed in Table 1 .
Nishinakayama Formation Kobayashi,
Type locality: Nishinakayama, Kikugawa Town. Table 1 .
Lithology in

Utano Formation Kobayashi,
Type locality: Utano-dani, Utano, Kikugawa Town. 
Lithology in Ouchi-
a. Nakao Siltstone Member new name
Stratotype: Succession exposed along the Nakao Forestry Road Locs. 99 to 107 in Nakao Fig. 3 .
History of classification:
The stratigraphic position of this member has been subject to argument since long time. The corresponding beds were first described by The medium to coarse-grained sandstone is arkosic and whitish gray to white in color on the fresh surface, but becomes reddish yellow to red when weathered.
Trough cross-laminae, ca. 6 cm in height and 20 cm in 
Stratigraphic interpretation
As shown in Among them, Up is comparable to the basal part and Ub is comparable to the main part of Ouchi-Kikugawa area, while the lithofacies comparable to Uh and Ut is not discerned. These lithofacies assigned to the Utano Formation in this study were overlooked by some previous researchers; the horizons were assigned to the upper part Kobayashi, 1926 Kobayashi, , 1931 Takahasi et al., 1965 Table . Plant fossils from the Kiyosue Formation. The asterisk indicates that the detailed stratigraphic level of the locality is uncertain.
The stratigraphic level of the Nakao Siltstone Member was thought to correspond to various horizons of the Toyora Group, being classified as the Utano Formation by some previous authors Kobayashi, 1926 Kobayashi, , 1931 Matsumoto, 1949; Hase, 1960; Takahasi et al., 1965 ; refer to Fig. 2 or Nishinakayama Formation by others Kobayashi, 1926 Kobayashi, , 1931 Toriyama, 1938 . The Utano Formation in the type area of the Toyora Group is lithologically different from the Utano Formation in the Ouchi-Kikugawa area, and the difference was interpreted as gradual facies change from marine to terrestrial Kobayashi, 1926 Kobayashi, , 1931 Toriyama, 1938; Matsumoto, 1949; Hase, 1960; Takahasi et al., 1965 . This interpretation can not be retained any longer for the following reasons: 1 the lithofacies which has been assigned to the type Utano Formation is in fact seen only in the horizons lower than that of the Utano Formation sensu Kobayashi, 1926 Kobayashi, , 1931 Toriyama, 1938; Takahasi et al., 1965 in the studied Ouchi-Kikugawa area, and 2 considerable erosion occurred after the Utano Formation and the sedimentary environments were abruptly changed from offshore to terrestrial as discussed below between the Utano Formation and the Nakao Siltstone
Member. This change suggests an unconformable relation between the Utano Formation and the Nakao Siltstone
Member. Thus the redefined Nanami Sandstone Member corresponds to the Kiyosue Formation of some previous authors Matsumoto, 1949; Hase, 1960 see Fig. 2 .
In their papers, the boundary between their Utano and Kiyosue Formations was not precisely indicated. We could not ascertain the distinct unconformity between the so-called Utano Formation and the so-called Kiyosue Formation sensu Matsumoto, 1949; Hase, 1960 because the relation between the two seems gradual. In conclusion, our stratigraphic classification is quite similar to that of Oishi 1933 . Oishi, 1933; Hase, 1960; Ohta, 1965; Tamura, 1990 .
Sedimentary environment of the Toyora and Toyonishi Groups
In a large scale, the water depth of the basin increased gradually during the depositional time of the Toyora Group. The Higashinagano Formation, the lowest formation of the group, is of shallow marine facies as indicated by the hummocky cross-stratification HCS . In more detail, the HCS is discrete in the southern part of the study area, while the HCS are amalgamated into several tens of meters in thickness in the northern part. This indicates that the basin became shallower towards north, judged from the fact that the amalgamation of HCS is greater in extent towards the coast Cheel and Lekie, 1993 . It is also supported by the fact that the shallowmarine molluscan fossils reported from the Higashinagano Formation of the type area Hayami, 1959 Hayami, , 1960 are not discovered from the formation in the studied Ouchi-Kikugawa area. However, most of previous researchers understood that the depth of the basin had become shallower towards south Kobayashi, 1931; Toriyama, 1938; Matsumoto, 1949; Hase, 1960; Takahasi et al., 1965 .
The exact water depth at the time of the Nishinakayama Formation is not known, but the well-laminated mudstone so-called black shale suggests an anaerobic bottom condition. In taking the scarcity of the supply of coarse sediment into account, this formation was presumably 
Stratigraphic levels of plant-bearing horizons
Many paleobotanical studies were conducted in the Ouchi-Kikugawa area Oishi, 1933 Oishi, , 1940 Takahasi, 1959; Takahasi et al., 1965; Kimura et al., 1986; Ohana, 1987a, b . Oishi 1933 Kimura et al., 1986; Kimura and Ohana, 1987a, b . All the localities of mega-plant fossils of the Utano Formation , shown in Table 3 , by previous authors Takahasi et al., 1965; Kimura et al., 1986; Kimura and Ohana, 1987a, b 
